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ATTACHMENT I
NGG Procedure Approval/History Form

Page 2 of 2

Procedure Number'O 4 Reslon: ________ Pgjoft

Procedure T~e: :Fft1D447AKii;tM r t4TUAA CI3A7f/ fr1 .4 /At

NOTE: The description of change(s) should be written to provide
Information necessary for the procedure user to understand the
changes and the impact they have on the performance of work.

n(auric addlilami pgs ap m..an")

do am=~ us (afmd adlon peg.aM neomi

(attach additional sheetsWi needed)
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ATTACHMENT 2
NGG Procedure Implementation

Page 1 of I
Implenmentation of new or revised procedures can be simple, complex, or range in between. The
owning the procedure is responsible to provide guidance to mssist mites in aftfJsnaoy implementing procedure
changes by filing out this form.

" For standard procedures, the Corporate Functional Asia Manager will complete this form with input from
alt counterparts.

* For other procedures, the responsible Station Functional Area Manager will complete this form.

Managers implreenting procedure changes may alter the guidance contained In this attchment to achieve more
efficient and e~fect•ve implementato. Changes to guidance for standard procedures should be shared with the
Corporate Functional Area Manager.

For ALL changes:
Notify all othe depertrnentIs affected by this change to ensure needed implementartion actions ar, taken. List the
depertmenlenbelow. IPm.~s

• : : : " " :.: : :. '. . . ..: . .': : " ..... . .:: : : : : : : :: : : : : : : : ........... : . .. . . .:. •. : :..... ... .. .. " :. .-.' .. : : .. :..= ==.... == = = = == = : u ; : '. : .

List all standard procedures deleted (Corporate funct•onal Area Manager): ...............

State how ast personnel will be notfe of changes (POD, bulletins, OJT, FOCUS. 9b..):W ý3 A!443

Stae training ta will be completed by Ine supervision in the fied (tailgates. e requid resding, OJT, at.):

For COMPLEX or EXTENSIVE changes:
I aOn tem i to be used, record key tn actions and dates from 1he MImlemW ntadn
plan.

Key Team Actions: W_________=________ Dates:______

If foral traniVng Is to be used, record topic(s) and dates:
Topics: .____________________ ..... _____.

~aW" Nneed
I
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ATTACHMENT 3
NGG Procedure Validation

Page I of I

Location: BYAOS Procedure Number: (vP tU- a'1' Revision:__

E" Mockup/Simulator 4F~eld Walkdown E] Benchtop Review ] First Time Use

Yoe No NIA

1. Is the procedure easy to use and does it flow well? Such as:

- Sequence correct I D o o

- Bypassing F n

- Written to the appropriate level of detail Ix 0

- Computation of values are easy to perform pr 0 0

2. Procedure is flexible enough to use 0

3. Are the figures, charts, and graphs sufficient, legible and easy to use? , 0 0

4. is the purpose of the procedure dearly stated? 3 0

5. is adequate acceptance criteria provided? PC n

6. Is the procedure technically correct? 0 0

- Instrumentation specified Is correct V

- All necessary steps and actions are present -0, 0

Vaikdatin Partichmmns

PRWN

N " "La'o."-:-. ••;-..•i'
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ATTACHMENT 4
NGG Procedure Process Checklist

__Page _ of M
Document Number. Revision: _ ""

ACTION (-1O N/A

EDITORIAL CHANGES - Procedure Editorial Change criteria

o All answer awe "o - proceed with editorial change
o Any anew ins Yes - full approval is required for change.

SPELL CHECK - Performed on entire document.

PROCEDURE TYPEINUMSER - Indicated on upper right of each procedure page.

PRIOCEURE NUMBER - Indicated and the same on upper right of each procedure paep.

REVISION NUMBER - Raised AND Indicated on upper right of each procedure page.

PAGE NUMSER - Indicetd on upper right of each procedure page.

,m computer used. 3fJ= Electronic 11le location recorded on Attachment 1,Prooedure Appi mf!Nisloy
Form, MR file submted on disc.

10 CPR W.39 SAIFE IY EVALUATIONIWSCEENING - Signatures obtained from qualfied individuals.

REVWSSPECIAL CONTROLS - Identifed on Attachment 1, Procedure Approval FomiHisilwy a4
Completed.
KDENDICT ALICRO DISCIPLINE REVIEW - Parcpants h signed, daeld and
indided owliwdisciplnes.

PORC - Indicated IF required.

TRAINING - Indicadm- on Attachment 1, NGG Procedure Approvailltoxy Form IF required, IFy",
then spll type:

PORC COMPLErE - PORC number documented,

ATTACIUENT TITLES & SUPPLEMENTS SECTION - Should mat wrd tr word,
a . ...-: - a,..

-C WMMMIunim- Lesur reu .%'ian • ,. nU men coruaea tomar•e•. -inu t I
10101Ie issues mrquired.

M111P LEME VTAION DATE - Indicaled on afttchment 1. Doument ptvllaayPmi ei

i.

IIntandonay left war*
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10 CFR 50.59 Safety Evaluation Form

Tracking No.: IQQZ0

1. Station/Unit: Waidl &2 Applicable Modes: Al
Other relevant plant conditions: WA

2. Ust the documents Implementing the proposed change. IncludeProcedure Number(s), Test(s), Experiment(s), etc., (inlduding revision # asappropriate):

* DCP 9900071(U-1) including DCN 0013861
* DCP 9900073(U-2) Including DON 0013871
* DCP 9900505(SSCR # 00-020) Setpoint Change for Unit 2 S/G nozzleflow high Alarm
S DCP's 9900500,501,502,503(SSCR ft 00-015,016,017,018) ScalingChange for Unit 2 TA, and Delta Ts

* DCP's 9900499 & 504(SSCR ft 00-014 &019) ScaingChange for Unit 1and Unit 2 Turbine Impulse Pressure
*DOP 9900506(SSOACR # 00-021) Scaling changes for Unit 2 Tk.I Ti, from583 to 582.5 degree F(Tw Program)

* DOP. 9000507(SSCR#00-02) Scalng canges for Lkdnt,2 ToT,,,from583 to 582.5 degre F(Pressurlzer Lev" Program)
* DCP )90608(SSCR # 00M)Scaling chnasgs for Unit 2 TadTwm. rom58 to 562.5 degree F(Steam Dump Cor"l Programn)

S DCPs 9g00405 486 497,498(SSCR # 00-010,011.012,013) SdigChanges for Unit I N6ela "a
*:• Procedure 1 BVSR 4.1.4-1 Rleactor Coolant System Flow eu

* Procedure 28V8R 4.1 .4-1 Rleactor Coolant System Flow MasurmnS Procedtr 1 MOSR 3.1.2-1 Cd.odmst Calculaton Daly Sri Ollen
* Procedre 200SR 3.1.2-1 Caoiet* aluaio ay&nWVSsM

V BP 800"3 Faeeowar Ultasnicx InsruenaIon WCOwý ý And
* , BVP 100-44 Feewater Ventur Calibraton U-i and U-2
iL BGP 100- ft to Change Sroling Faoor(Losd Drop 'e.'si

W SP FW-26 feedWate Flow cnt
* 062 ftMO,,nkn2:Cycd9Fl9 w33,1384-34-
0 Operating MdW Roedame Amo IMeaik
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10 aPage 2 of 23
10 CFR 50.59 Sftet Evaluation), Form

~~~Trackin h12 G,•O0-0 .....

* BISR 3.2.10-200 Surveillance Calibration of S/G Steam Flow/Feed flow
Mismatch Protection Set I and II(FW)

• SSP 00-003 Unit I AMAG Implementation
* SSP 00-004 Unit 2 AMAG Implementation with TAv, Reduction
* SE 0001 RS 2.2, Requirements Specification for Byron/Braldwood

Calorimetric Package

3. Description and effect of proposed activity:

The DCP`s 9900071 and 9900073 listed above permanently Installed non-
Intrusive ultrasonic feedwater flow instrumentation tpstream of the flow venturis
In the Unit 1(2) steam tunnel. The ultrasonic transducers are mounted to brackets
that are bolted to the Feedwater piping, one per Feedwater line. A searaie 10
CFR 50.59 Safety Evaluation (6M-99-0044) was developed to document the
physical Installation of the ultrasonic flow instrumentation.

This 10 CFR 50.59 Safety Evaluation documents the accept"i of1e use of
the ultrasonic flow masuremrnents In the modification of the
calculations and the revision or development of the procedures lsteIn Secion
2. To allow for this application, the calodmetric calculations wtuseacorrecticin
factor In the deteirrination of the reactor thermal power for both the pg'Win
computer and the daily calorimetric calculations. The software for ..e

caormeti softwareOM fo thisapplicaionhas erfild and ValIdated.

Durin reactor operation, discrete reactor p ower levels are detemfine~d-on a
contirwous, basis by the plant c~omputr asdon inusrecelV~d Valn A~iu
moniorin Instruments. of platcutar kimportarce toth. calorimtric uC~i
is F"dwdt flow. The Current calorlmetrl caklumtm us* ti , da flow

sobalned from toe Fedwater venturis (FE-510, 5W 530 ad6O The
Feedwater venturom use differential presur between the tatw ~ lhventur. InutyadpatoeaigspdVhi sownAM11Inaoou ra~7 b oln g ofr th vnturi. may oofLar. k~O, venOae

IntroduýdCbylthe difference between til Reold nn
In fte 1W loop used1W toMCO deemnecrecinfa for FIR, kia~fI i
Reynolds nuwbers In the fiedwaler lines dudrin tepoa ouImuks
the venMtri results In a rKdci of the flow ct I
the an a I n i s drop trugh

roghes of the fouing scale. these 0MUcNOnios ct
indicated edwater, low- highe than ad"ua. Indcatd ed~an tt r

higher than actual valueersul In an overly calomNsevUieO O
Oww alfudo. To 0 INs tit. I Ivrl cofsr* aor~~~
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10 CFR 50.59 Safety Evaluation Form
Tracking No. 6G-00-007M

measurement due to fouling of venturis and thereby calorimetric calculation and
calibration of nuclear instrumentation. Although CEAMAG report is not available
to CornEd, the plant-specific Byron AMAG Instrumentation was Installed by the
vendor in accordance with the installation requirements of the vendor. The plant
specific accuracy results are documented in ABB calculations 059-PENG-CALC-
084 Rev. 0 for Byron Unit 1 and 159-PENG-CALC-085 for Byron Unit 2.

Installed under the DCPs 9900071 and 9900073 listed in Section 2 are ultrasonic
flow measuring devices manufactured and installed by Advanced Measurement
and Analysis Group (AMAG). These ultrasonic flow-measuring devices have a
higher accuracy than the differential-pressure venturis and are not affected by
fouling and other venturi induced measurement uncertainties associated with the
venturi flow element. Periodically, using new procedure BVP 800-44 ultrasonic
flow measurements for each Feedwater line will be taken. Ratio between the
ultrasonic flow measurements and those obtained from the venturis will be
calculated and provided to the Operations department. The Operations
department is responsible for manually entering these constants Into the plant
computer to correct for Inaccurate Feedwater flow. The plant computer
calorimetric software will calculate reactor power using these constants. This
same factor will be used in the daily calorimetric calculations. The correction
factor will be used in the plant computer and daily calorimetric calculations until a
new factor is developed through subsequent ultrasonic Feedwater flow
measurements, or when the Operations Shift Supervisor determines that the use
of the correction factor is not appropriate based on plant operating conditions and
the guidance provided by Operating Aid and Operating procedure BOP FW-25.

DCP 9900505(SSCR # 00-020) changes Unit 2 S/G nozzle flow high Alarm
setpoint to account for increased feedwater flow.

DCP's 9900499 & 504(SSCR #8 00-014 &019) Change Turbine Impulse
Pressure scaling for Unit I and Unit 2 respectively because of Increase In steam
pressure due to AMAG implementation.

DCP's 9900500,501,502,503(SSCR #a 00-015,016,017,018) Change scaling and
setpoint changes for Unit 2 TAv, and Delta T's. Since the Tha. cannot be Increased
on Unit 2, the TTWqa will have to be decreased. This will be done as part of
AMAG Implementation. NFM has evaluated(Reference: Letter # PS:00.024)
dropping Tq from 583 degree F to 582.45 degree F for Unit 2. This drop In TAw
will allow the delta-T Increase from 58 degree F to 59.1 degree F.
DCP 9900506(SSCR # 00-021) changes for scaling for Unit 2 TArld from 583
to 582.5 degree F (TFw Program).
DCP 9900507(SSCR # 00-022) changes scaling for Unit 2 Taw/ TR from 583 to
582.5 degree F (Pressurizer Level Program).
DCP 9900508(SSCR # 00-023) changes scaling for Unit 2 TaJIw,, from 583 to
582.5 degree F (Steam Dump Control Program).

PEPP-E FORM
KA=Zc..ipAQOl-1is
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Form

DCP's 9900495,496,497,498(SSCR # 00-010,011,012,013) changes scaling for
Unit I Delta Ts.
Following AMAG implementation on Unit 2, the unit will Initially indicate about
98.5% reactor power. Since there is only about 0.8% bite In the last main turbine
governor valve we will need to re-open the unit 2 HP FW heater bypass valve
(2FW005) to get to 100% reactor power. The process with which to perform this
task will be Included In the Unit 2 SPP for AMAG implementation. This will
require a change to the M-lIne up for Unit 2 to reflect the OPEN position of this
valve.

4. Reason for Proposed Activity:
The proposed activity Is undertaken to correct overly conservative reactor
thermal power calculations, which result from the Feedwater flow ventudi
readings that are biased because of fouling and other venturi induced
measurement inaccuracies that are associated with the Feedwater venturis.
Correction factors will be developed based on Feedwater flow measurements
obtained using ultrasonic Instruments. The ultrasonic flow measuring device
have a higher degree of accuracy than do the ventuds and are not affected by
fouling and other venturi induced measurement inaccuracies. Therefore, these
measurements can be used to correct the venturi readings (application of
correction factors) to obtain more accurate calorimetric reactor thermal power
calculations and operate the plant closer to the licensed rating.

5. Review the UFSAR, including Authorized for Use UFSAR changes, Technical
Specifications, other relevant SAR documents and Owner-oontrolled documents
and list sections that describe or discuss the affected systems, structures, or
components (SSCs) or activities. (Refer to Definition 1.9). Ust any other
controlling documents such as SERs, previous modifications or Safety
Evaluations, etc.

Regulatory documents:

" Use of NUMARC/EPRI Report TR-1 02348, "Guidelines on UcenaingD
Upgradesy, In Deterrniningthe Acceptability of Perforrring An==og-ll
R emente Under 10CFR50.59.

" SER from NRC dated March 20,2000 on ABB/CE Topical Report CENPDE
397-P, Rev. 01, Imiproved Flow Measurement Accuracy using Cross Flow
Ultrasonic Flow Measurement Technologya.

* SER from NRC dated March 1, 2000 for Byron and Braldwood Re-Rack
(Byron Amendment 112) based on Holtec Report # HI-982094

UFSAR Sections:

Se 3.9 Mechan cal Systm and Co n
Sec. 42 Fuel System -esign

II •lM•l4l! m mmiu'.d '-..
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TraciclnaNo. ~i-CU-UU7~II I I m J

Sect. 4.3
Sect. 4.4
Sect. Attach 4.4.A
Soct. 6.2
sect. 6.3
Sect. 7.2
Sect. 7.7
Sect. 9.3
Sect. 10.4
SeOt 11.1
Sect. 12.3
Sect. 15.0
Sect. 15.1
Seot. 15.2
Appendix A

Nuclear Design
Thermal and Hydraulic Design

Containment Systems
Emerency Core Cooling System
R ea orT rip System
Control Systems not Required for Safety
Process Auxillaries
Other Features of Steam and Power Conversion System
Soume Terms
Radiation Protection Design Features
Accident Analyses
Increase In Heat Removal by the Secondary System
Decrease In Heat Rmemnovalb thwe Seondary Systemn
Compliance with RegulatoryGuldes

Byron SER Section I Introduction
Bron SER Section 4 Reactor
Bon SER Section 5 Reactor Coolant System

ron SER Section 6 En erd Safety-Fatre
Bon SER Section 7 Ismenation ANd~CrifteVt.
B SRci Section 10 Steam and Powet.CnvsiSystems
Bon SER Section 11 Radioactive Waste Treatment
Bron SER Section 15 Accident

BrnSER Appendi C
~rnSEA Ium t 1 throug 8
AR Lettersa troug 1994

SER's:

SER-01
SER-04
SER-05
SER-06
SER-07
SEM-10

SER-1 1
SER-15
SE.-C
SEA SupplmnT:s
SEA Letters

ITS and ITS Base:

Se 2.1.1
0" 3.1.2
Se& 3.2.1
SO& 32.2

Set.3,4.1

Reactor Core Safety Umnits
Core Reacdty
Hoea Flux Channel Factor (Fa)
Nuclear Enthapy Rise Hot Chnnel Facor W~
Axal~ux~ bec~ lnstrw I

ROB Prsuean e ýanure (Pt) 1Mb &
Spent Fuel Auser"~yStrg

Se 3.4.3
sea. 37.16

EPO "AI4.12118O N~w MowMeasure
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Braldwood 50.59 Safety Evaluation BRW-SE-1999-0602

Byron Safety Evaluation 6G-99-0055 Unit 2 T,,, Change from 5810 F to 5830 F

AMAG Evaluation Report

NED-0-MSD-8 Sensitivity of B/B Calorimetric Calculations

NED-I-EIC-0233 Daily Power Calorimetric Accuracy Calculation

PSS:00-024 NFS Letter Evaluation of Lower TAv, on Byron Unit 2 for
AMAG Implementation

UFSAR Change Log (none)

ZY index was searched using following keywords:
* over-power

* calorimetric
* max power
* 102
* fouling
* reactor power

The keywords defined above resulted In a large number of hits, o the sectUons,
wh'ch were pertinent, are listed above. The dcuments and specf!- ,"-ons-f

edoc~uments identifled above were reviewed and no changes to.UFSAAtxt
are required.

Technical Specifications Bases (RCS Pressure, Temperature anidFow"s-b
that any fouling that might bias the RCS flow ratseasuremen @ Ireuimin
0.1 % can be detected by monitorin and teanding vaiu Vln prb~n

WONam . If detected, NOWhe thfW*oug"
Ith.RSflow rate meaurmet orventuri sha beoeie o ~ i

. The oAMAG Ismeasure nt s used to correct the • r • lasisb,
with iaflwl measurement and not necessarilystates thoV t -WO• %' il
occurrdo Because AMAG does not use thd vMk1
flow, successive AMAG mesrmnt may Provide aNo~b tto~

nlff tuilnjls detected aer the AMAGcortinWmpd, uae
shDbe quanr d aWW compensatedA for RCS flotw rnafte YiUiw1

andm" theefoeecr

.
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Form

Feedwater Venturis are differential pressure devices which utilize two sets of
Instrument tape each of which are provided with dedicated differential pressure
transmitters. The Feedwater flow rate is determined as a function of the
differential pressure across the venturi. The flow Information is a direct input to
the plant computer. The plant computer uses this Information for the calornmetric
calculations.

The Plant Computer accepts input from various plant instruments, including flow
Information from the Feedwater venturls, and uses this Information In the
calculation of the reactor thermal power. Key Input parameters Include feedwater
flow, feedwater temperature, blowdown flow, steam pressure, tempering low for
the D5 Steam Generators, etc.

Calorimetric calculations are performed routinely to determine reactor power.
Inputs from various plant Instruments are used In this calculation. A sgndcant
Input parmeter to the calorimetric calculation is Feedwater flow. The Sensit
for calorimetric calculations Is documented in Calculation NED-0-MSO8 Thi
calculation also documents the change in reactor power resulting from variation
of calorimetric input parameters.

The Nuclear Instrumentation System provides various reactor trip gnals for
reactor power. The NIS is adjusted using information obtained from the
calorimetric calculations of reactor thermal power. The calorimetric power Is also
used In Pealdng factr surveillance, e Fuel burn-up, PTLR, Core reactivldefect, Xenon history, Preconditioning requiremnAT
determination, NIS power channel adjustments, SIG duty, and AI target
determination.

The ultrasonic flow measuring system uses the equipment Installed by the DOPs
Usted in Section 2. The ultrasonic flow mearement uses t sound
Properties of turblednce rather than usin he etsedo on travl tine

iM~oplereffect or via phase shfts. Peridcaltepmnniyntdd
ultra-sonic flow mesreet wIN be obtained. Coret ioni"....• -bC :
tns swill be connecled to fth shared datao
developed to relate fte flow as Indicated by fth ftedwate veft~tt htotie
from the ultrasonic measuring system. fthe correction facor ~r sdin th
MaM e calculation of-reacor thermal. power as well as tedally

7. Describe how fth proposed activty will affect plant oprtinwhemfthe cWid
SS~s hinction as ntded (ie, fdcus, o n s-yst em11
absieno of equipmen faiures). Consider all applial 6edg "S

Incldeqadsussion of any chnedIteatons w Mith Ute B -o ast
e~prlmntdiscuss the Wimpa on the safe operation od -tmhe plntofan *

techniqu or new system cniuain
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The use of the ultrasonic Feedwater flow measuring equipment, in-and-of-Itself,
has no affect on nuclear safety. Periodically, the data acquistlon/data analyzer
will be connected to the permanently installed transducers, and the Feedwater
flow measurement obtained. It Is only when this data Is used to correct the
Feedwater flow as measured by the Feedwater venturis in the plant calorimetric
calculations and the determination of reactor thermal power that nuclear safety
needs to be addressed.

Currently, the reactor thermal power is determined by using the flow Information
which Is obtained from the Feedwater Venturds. Industry operating history has
shown that venturi induced errors/bias of feedwater measurement may occur
during each fuel cycle. This results in Feedwater flow measurements higher than
actually exist. Indication of higher Feedwater flow than actually exists is due to
ventud Induced measurement Inaccuracies, and conservatively requires that
reactor power be reduced resulting in lost power generation.

The use of ultrasonic flow measurement which is not subject to venturi fouling
and other ventud induced measurement uncertainties is used to correct the"Actual Reactor Thermal Power". This correction factor will allow the plant
operate closer to the 100% rated thermal power. The development and use of
the correction factors will be adminisratively controlled to ensure that the reactor
will not operate at levels higher than 100% of Its rated thermal power as Indicated
by the calorimetric power. SPP 00-003(UW) and SPP 00-004(U2) will monitor
the systems supporting power operation such as Condensate, Condensate
Booster, Heater Drains, Feedwater, Circulating Water, Main Steam, Turbine
Speed etc., to ensure that the supporting systems for power operations will not
be exposed to operating conditions beyond their design limits for 100% of unit
capacity. The scaling changes and setpoint changes required for AMAG
Irplementation are listed in Section 2 and will be completed as part of AMAG
Imp leetatlon. Based upon plant monitoring during the SPP, additional scaling
changes, If required, will be implemented.

Since the Tw cannot be Increased on Unit 2 due to SIG degradation, the Td,,r'
will have to be decreased. This will. be done as part of AMAG I mpm atn.
NFM has evaluated(Reference: Letter # PSS:00-024) dropping T, from 583
degree F to 582.45 degree F for Unit 2. The Initial change In TVT. wi be only
-0.5 OF to 582.50 F on Unit 2 and no change on Unit 1. This drop In T•M will allow
the delta-T Increase from approximately from 58 degree F to 59.1 degree F.
Additionally as listed In Section 2, scaling changes for Impulse pressure on Unit I
and 2, and S/G nozzle flow high alarm on Unit 2 will be completed as part of
AMAG Impemetation.

P FP ORM]
CVVVVMTegMP0~4449y u'wwiulmo
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Following AMAG Implementation on Unit 2, the unit will Initially Indicate about
98.5% reactor power. Since there is only about 0.8% bite In the last main turbine
governor valve we will need to re-open the unit 2 HP FW heater bypass valve
(2FW005) to get to 100% reactor power. The process with which to perform this
task will be Included In the Unit 2 SPP for AMAG Implementation. This will
require a change to the M-line up for Unit 2 to reflect the OPEN position of this
valve.

The Model for Flow Accelerated Corrosion for secondary side will be modified for
new flow following AMAG Implementation.

The core analysis, The core peaking factor Urnits, overpower reactor trip, and
spent fuel criticality analysis are not affected by AMAG Implementation as
described In the following paragraphs.

Calculation NED-I-EIC-0233, Daily power Calorimetric Accuacy Calcutiffon Rev.
1, evaluated the Impact of using the AMAG ultrasonic flow instrumentation on the
2% RTP error margin. The conclusion Is that the use of the AMAG
Instrumentation would not Increase the total error uncertainty above the 2% error
margin. In fact, the use of AMAG decreased the amount of error associated with
the low measurement. Since the error does not exceed the 2% margIn, the core
analysis satdfed.

The core peaking factor limits are a function of reactor power, with the mostconservative imit being applied at 100 % power. An AMAG adjustment to
Increase the reactor power(whlch In past has been u utd would IndIcale
that the previous survefilanoe has applied a slightly con-swatv TeOh Spi rrL
Byron Technical Specifiaon Survellnce measurimnt• Include a4% fstor to
account for uncertainty in the measurement of Nuclear Enthalpy F. Charne
FAcorF"c.) and 5% factor to account Heat Flux Hot Chann F 41ciFo)to
account for the uncertainty In the maume of Fa. Further epqlIanatn Is
provided in Ierm 19 of this safety evelualion.

OPEX was reviewed for overpower events. No overpower events were aused
by erroneous ultrasonic flow measurements.

The amsumed umoertftny In the overpower reactor trip (UFSAR Tabl I 5..A0
Inclde a 2% assmed uncrant (1.25% estmatd)dunVV end
ca 8lometicmhod In the calculated r8 po0erW, andl an• adiio a0u0 e

ONP" PN
-' -
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5% axial power distribution (3% estimated) on the axial power distribution effects
on total Ion chamber current established quarterly using incore/excore calibration
procedure. Any change to the incore/excore current due to small change In
reactor power will be less than asssumed uncertainty of 2%.

The Byron spent fuel criticality analysis includes 5% uncertainty in the calculated
assembly burnups. This is conservative with respect to the 2% reactor power
measurement uncertainty, and as assembly bumup is determined as an Integral
of reactor power, the 2% uncertainty would bound the reactor power being
overstated throughout the fuel's operating history. As long as the reactor power
and associated integral fuel bumup are established with a method that satisfy the
2% assumed measurement uncertainty, the criticality analysis Is satisfied.

When a potentially defouling condition has occurred, based on the guidance
provided in Operator Aid and Operating Procedure BOP FW-25, the reactor
operator will set the correction factor back to 1.0, nullifying the affect of the
ultrasonic flow measurements and request that a new set of ultrasonic flow
mesureuments be taken. Additionally, based upon plant operating parameters,
the reactor operator may at any time elect to set the correction factor back to 1.0
(If less than 1.0) to ensure the conservative, reliable operation of the plant.

The feedwater flow correction factor is only applicable to Mode I of plant
operation. While the factor Is present in the plant computer and Is used In the
daily calorimetric calculation, It has proportionately less Impact at lower power
levels. Until more experience Is gained under partial power conditions, the AMAG
flow correction will be set to 1.0 after a significant load drop has occurred.

The ultrasonic flow measurements are taken periodically and ther wil be ime
when the data gathedngldata analysis equipamnt wil not be available for
revrlfcation of the correction factor. Additionally, Industry experwene dosn not
support a totally uniform behavior of vontud fouling~defouling meahansms. To
provide an additional degree of wnervatism, the minimum corlretlo f
permitted, based on the ultrasonic flow measurements, will be lmited to O until
sufficient plant specific behaviors are quantified and correction factors em ta
0.9 are Justified.

If the a correction factor Is calculated to be greater than 1y.00 A coret
fac-tosshlImeity be set to 1.0 and ,Investigted before any Wr~ier
corrections are applid.

Although the plant has been designe to operate at 100% power, It Is Fossile

that~~~ the preiou efot ootmz ln qIpmn efrac tpei
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power levels may result in limitations or alarms as power is increased from
current full power levels. The most significant of those have been evaluated and
are addressed in the implementation SPP's. Other conditions will be addressed
as part of the plant monitoring that will occur during the SPPs.

8 Describe all significant permanent or temporary changes to the words and
drawings identified In Step 5 resulting from the proposed change described in
Step 3. Describe how the facility or procedure will be different than as currently
described.

No changes to the wording as presented in the UFSAR is required for the use of
the ultrasonic flow measuring system, the use of the correction factors for
Feedwater Venturi fouling, the changes in setpoints listed, or the decrease in
Tavg in Unit 2 to support the AMAG change.

NOTE

In some cases, the proposed activity being evaluated may be a
candidate for adding words to the UFSAR. Consideration should be
given to adding a discussion of key regulatory issues, regulatory
documents (Generic Letters, Regulatory Guides, NRC Bulletins,
etc.), station commitments and new equipment. (See RegulatoryGuide 1.70 for level of detail)

9. Is a permanent change to the UFSAR needed?

o YES - UFSAR changes have been initiated via
- Tracking Control No.: -IR NO -

Proceed to next step

10. Identify each accident or anticipated transient, including LOCA and transient
analysis, described in the SAR where any of the followfng is true:

* The proposed activity alters the initial conditions used in the SAR analysis
* The chamged SSC is ey" or Implicitly mumed to fucton during or

after the a•cident/transit
* Operation or failure of the changed SSC could lead to the

acient/transent
The following Accdents/Trnst Haed below are those Vhat pertain to a

dwat vent~- defoug event

PUPP4E;FORM
OWw0uUl ; e

• li )
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AGo. 3: 4 "1 I1H4M 'I zý1 '1 SAR SE1T5.
Chapter 15.00

a)

b)

C)

Operational Translents

Stop Load Changes

Ramp Load Changes

Load Rejection up to and
Including design full load rejection

* Feedwater System Malfunctions

a) Feedwater System malfunction
causing a reduction In Feedwater
temperature

b) Feedwater system nalfunction
causing an lnca in Feedwater
flow

Chapter 15.1

e Lou, of Foodwater

a) Loss of external load

b) Turbine Trip

c) Los of Condenser Vacum and
other event that result In Turbine
Trip

d) Loss of normal Feedwater

Chapter 15.2

FA "h Use of dco fw
Maiul



RS-AA-104.04
Effective Date: 12/27/99

Page 13 of 23

10 CFR 50.59 Safe Evaluation FormTamckn No. G-00-0079

appropriate and the correction factor set to unity, removing the effect of the
ultrasonic flow measurements until such time as new Feedwater ultrasonic flow
measurement data is obtained.

11. May the proposed activity increase the probability of occurrence of any accident
or transient, identified In Step 10.

C] YES NO

Provide the rationale for the answer for each accident or transient

The proposed activity does not increase the probabllity of any
accidentsftansients Identified. The use of ultrasonic flow meamsremnts to more
accurately determine reactor power by correcting for Feedwater ventud fouling
and other venturi induced flow measurement uncertainties will not Increm the
probability of occ,..ence of any accident or transient. The ultrasonic low
measurements will be taken periodically;, correction factors will be mantual input
to the plant computer and used In the calorimetric calculations to determine
reactor power. There are no control functions or control setpoint foat
associated with the collection of data, development of the correcion fidw or use
of this fact In the calculation of reactor thermal power. The use of t Ise
correction factors does not reduce the reliability of the Feedwatw venturls or the
plant computer and hence will not result in the probability of occurrence ofan

accident or transient. Actually, this correction factor will allow th~e plat j~i t
closer to the 100% rated thermal power. Monitoring of the systems, 'Wr
power operation such as Condensate, Condensat Booster, HPeatr ,
Feedwater, Circulating Water, Main Steam, Turbine Speed etc., will thot
fthmspporting systems for power operations will not be exposedto) V

dtio beyond their design Rmiti for 100% of unit capacity. The• • o
safety will not be reduced as a result of Improving the Feedwater ..ow
measurement as read by the plant process computer. Since none o tes iem
adversely aff ect the systenm Involved In the transients lsted In Step 10,iU
probability of the accident or transient Is not Increased.

12. M; ttfoW activty Increase the cosqecsof any accident or Anslent

13V-ES CDNO

Provide the rationale for toe answer for each accieden or transient

Gidance In the form of opeAW# rating Prdoc OPdure-
pr0~10~t ftie~al personIneltOor-eetsta coul remitA in andtW dEtbWae wt

A • • . .

• • : ":.; .': . . .- .. ..

-------------------



rr7yi~j

RS-AA-104.0I
Effective Date: 12/27/9S

Page 14 of 2C

Form10 CFR 50.59 Safety Evaluation
Tracldno og (-007

I

potential for erroneously operating the reactor above 100% rated thermal power
(102% based on calorimetric uncertainties). Maintaining the reactor at 100% of
rated thermal power (102% based on calorimetric uncertainties) ensures that the
bases for the accident and transient analyses contained In the UFSAR remain valid
and are not compromised when the ultrasonic flow measurements are used to
correct the reactor thermal power calculations. Maintenance of the accident and
transient bases ensures that no increase in the consequences of an accident or
transient will occur through the use of the ultrasonic Feedwater flow measurements
to correct for Feedwater venturi fouling and other ventud and instrument loop
uncertainties.

13. May the proposed activity create the possibility of an accident or transient of a

different type than any previously evaluated?

"YES INO

Provide the rationale for the answer considering the descriptions provided In
Steps 6, 7, 8, 11, and 12.

Not currently a defined transient, which is of interest, is a defouling event.
Industry experience has shown that certain events may result In defouling of the
Feedwater ventud. Among these events are load changes of greater than
approximately 10% of rated thermal power, changes In Feedwater temperature
decreases greater that 15 F, pH excursions, water hammers, etc. The reactor
operators easily recognize these events and In such events resutng in defouling,
it Is dear that use of the ultrasonic Feedwater flow measurement corection factor
must be removed. An event that may not be as readily apparent Is a
spontaneous, partil defoullng that Is not accompanied by any recognized
defoulZng mechanism. As such, fouling causes an apparent measured Increase In
Feedwafer flow when in fact no change has occurred. This In turn would require
the reactor operator to reduce power. A defouling transient would appear as a
reduiction In reactor power. This event would appear to the reactor operator as a
sudden decrease In reactor power with no decrease In electrical output. HerefoPiocedune BOP FW-25
again udneI h omofOeao i n prli. provided to the reactor operator to investigate if the deulneetha
occurred. As with other dofouling events, the reactor operator would cease tie
use of the ultrasonic Feedwater flow meauesmeant correction factor untl sc
time as the ultrasonic flow measurement data could be recollected and a new-rtn factor develed.
The defouling is not a new accident or transient. After a n event,
calorimetric reactor power indication Is reduced. Operator aton would be
requird based on the single indication of reactor power (calorimetri) to Increase
reactor power above Its previous value.

PEP'EOR

I.

I

j
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14. Describe how the proposed activity will affect equipment failures or malfunctions.
Describe any new failure modes and their impct during applicable operating
modes and applicable accident or transient conditions.

The use of the ultrasonic flow measurements is merely to correct for inaccurate
(overly conservative) Feedwater flow rates obtained from the venturis when
fouling and other venturi and instrument loop uncertainties are present. The
conservative guidance provided to the reactor operators to discontinue the use of
the correction factor in the event that a defouling transient has occurred ensures
that the basis for the accident analyses remains valid. The ultrasonic flow
measuring equipment is Installed external to the Feedwater piping and quires
no breach of the pressure boundary. It remains dormant when not In use and Is
qualified by the vendor for EMIRFI issues. The AMAG instrumentation will be
verified to provide accurate measurement per vendor, rcommendations pror to
its use each time using Station procedures. The physical installation and the use
of the correction factor will not affect any equipment failures or malfunctions
previously evaiuated in the UFSAR.

When the average correction factor is determined to be greater than 1.00 durng
the ulasonic test, procedure requires that the correction factors are set to 1.00
and the cause of this condition is. investigated. No new failure modes are
created. The proposed activity will not affect the operation of the equipment
during applicable operating modes and applicable accident s condions
(Feedater system malfunction causing an increase In Feedwater flow in 15.1)
remain bounded for these conditions.

15. May the proposed activity Increase the probability of occurrence of a malfunction

of equipment Important to safety Identified In Step 14?

OYES i NO
Provide the rationale for the answer for each malfunction described In Step 14.

The ulrasonic flow measurement system has no direct interface wt tplant
The data colkcdon of the utrasonic flow mmurement uses
equipme wtich has no Interface (except 120V AC power ewilth
data gatherin) with any plant system, or equipment. The or~~nco

manall Wnp5 and has no control function. Gulidac In #6thform O'clAWrpra•dan op•eatng' Procedure BOP FW-25 to Popeie t
ensure tht the facor to cntorre fofoul Fedwatv usedin

theevet poenialy 1~ouln transient occurs. Cessation of heiM. of the
correction factor thea of interface with plant systems, equipment orr.
co= net adtebign nature of the physical~ 9 ensure ta ld

-Apoe acotivt wil not incsem the probability of a mnalfunction of quipmmant
IMP~ld"to safety.,

'A
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16. May the proposed activity increase the consequences of a malfunction of

equipment Important to safety identified In Step 14?

'YES [NO

Provide the rationale for the answer for each malfunction described In Step 14.

As stated In Step 14, there are no equipment malfunctions aofected by the use of
the ultrasonic flow measurements or the correction factor used to negate the
effects of fouling of the Feedwater ventuds. There is no direct a wlth any
equipment Important to safety.

17. May the proposed acvity create the possibility of a differe type of malfunton
of equipment important to safety than any previously evaluated?

I i YES ONO

Provide the rationale for the answer considering the decrptions p in
Steps 6, 7, 8, and 14.

The ultrasonic flow m ment syem has no directI Ce wi te pat
The data collection of thef mf suemsuses,

sepaateequipment, which has no direct Interface with an Zln ytm
compnentor euipmlent. The ultrasonic flow measurkng

external to the Feedwater piping and requires no brmeame h '
nda• rot dormant when not In use and qualified bye t
ISS.Teguid ance In the form of anOprtnAi
SPFW-25 provided to the oeain

deounrg qortIo factor will be Iwe e
trnsent were to occur. Cesation oteueo henoirerha the 100% rwbove #wM

based on the discussion above, the proposed alt ilhtca~
btof a d1rifret type of malfwcton ofrqimn motatt aay~

18. LIst each Technical con where the ereeKMl n, a8s6 " -MGn
hens asocitedsureilanc'sor bases Ma14b affeocdToit-i-W4

Iprvdpscrel~~s wher onct
8peo~oat&isl WA WI~dy tatet basis'

L~~~~~~ f:I .lf fts 4
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Is maintained within the
assumption of the safety
analysis.

3.2.1, Heat Flux Channel The Fo(Z) lirits must be B3.2.1; UFSAR 15.4.8
Factor(Fo) maintained In Mode* to

prevent core power
distributions from exceeding
the limits assumed In the
safety limits.

3.2.2, Nuclear Enthalpy F"N& shall be maintained 53.2.2; UFSAR 15.4.8
Rise Hot Channel within the limits of the
Factor(F"AH) relationship provided In the

COLR. F"ý limit Identifies
the coolant flow channel
with the maximum enthalpy
rise. This channel has the
greatest relative heat
generation with fixed heat
removal capability and thus
him highest probability for
DNB. .....

3.2.3, Axia Flux
DmierencAFD)

AFD requirements are
applicable In Mode I above
power level 15% RTP.
Above 50%RTP, the
comtbInaMon of thermal
power and core peakng
factorsare the core

e ofprmary
hTWwtance In safet
analyses. BOe n the 15%
and 90% ,TP, the LCO
provides penal ty vido
time nts t:enum rat tho
distri on M of n are

7.3,3; UFSAR 8 c o

32.1. ýRsecto Trip System
k" efor"reacor

"M. 1.RO #eew E
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Temperature, and Flow
Departure from Nucleate
Boiling (DNB) Units

total flow rate 2 371,400
gpm. Accident analyses
using the Revised Thermal
Design Procedure assurne
an initial nominal 366,000
gprn RCS flow rate. For
accident analyses not using
the Revised Thermal Design
Procedure an Initial nominal
RCS flow of 358,800 gpm.
These therrnal design flow
rates are 5.7% - 6.7% lower
than actual operational flow
rates (best estirmate flow).

15.0; SER 4.4.1

3.4.3, RCS Pressure and Each PTLR provides P/T B3.4.3; UFSAR
Temperature(P/T) Umits limit curves for heatup,

cooldown, Inservice Leak
and Hydostalc(ISLH)
testang and dat for
maxdmum rate of change of

_ reaicor coolant Oterreratureo
3.7.16, Spent Fuel
A-MM Storage

K.m of Spent Fuel Pool will
always remain < 1.00
assurring that the pool Is
flooded with unborated
water and less than or equal
to 0.96 assuming the
prosence of 560 PPM
soluble boron In the pol for
te Joseph Oat Spent Fuel
pool s•to Rack, and
asmng the pool Is
flooded with uboed,
water for Holc Spent pool

l e Roeks.

83.7.16

~m~J
to. Doemohe p oed aWct rediu 1he magmin of safety as des

16r any tehnca spoaton?

YES-~~o 1Saf~tytrdc
NO - ~of Safty'Z *wOTreued.

0i ,
mm
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Provide the rationale for the answer each Technical Specification.

A Venturi defouling event will result in an actual Indicated calorimetric thermal
power reading lower than actual.

When the calorimetric correction factor Is not Installed, subsequent reactor power
adjustments following a defouling event will recover thermal power that was not
apparent due to fouling (a dean venturi condition).

It the calorimetric software correction factor has been added, based on ultrasonic
flow measurements, and a later defouling event occurs at a RTP of 100%, any
subsequent manual adjustment based on the RTP reading has the potential for
actual thermal power to exceed our operating license linit of 3411 MW,. Since
the Power Range Nuclear Instrumentation (PRNIs) are unaffectedby the
defouling event, the reactor power Increase could bias up the PANUI Indated
power and the reactor trip setpolints. This bias would reduce the margin between
the trip setpolnt and the Allowable Values. Any subsequent PRNI gain
adjustment based on a calorimetric surveillance would rem oerodue the
unconservatism In the trip setpolnts, but Would reduce the operatlon maron to
the trip setpclnts.

Defouling events are recognized by the fact that they are typically attributed to
plant transients. In addition, the plant process computer Indicai01,o4caorime
power Is very sensitive to any changes In plant conditions that.tcnibd••u
defouling event. Procedural mechanisms and operator aids ar ni n
the changes introduced under this safety evaluaton to ass Intof
a potential venturi defouling event. The prooedures willdrect o mane O an to
remove the calorimetric software correction facor provided by U lrN b
measurements prior to making any reactor power adjustmnt. U l
feedwater flow measurment will be re-performed prior to re4*&sftlg k
calormetric correction factor.

The compensation provkded by the ultrasonic feedwater Now
001 pneates for fouling and other ventud meas..urement of 1
expcte disparity between actual therm power and &Mie

attrbuted to defouling wil not resulti n excseding a Sft U
margin aib while operating at 101% propsmm TI r
ando v AC pressures. Since the ultasoni
malso compen-safe for ventur InAckrae • •W
disparty between aict" therma powere andlInoctod teielpow I1 6
erwelopedby Othi difference adw"ti the 1I0±2% acIeofr
In acldsnt alse.Sincethe p.McduM,41 anaprt-dd ~ ~ ..

mechnis to recognize a dfouln vy" and ww rm ve ituieelw

10avwwwwwwt,
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compensations prior to adjusting reactor power, it is not likely that a Safety Limit
will be exceeded. A similar rationale can be provided for the impact of a
defouling event on the margin between reactor trip setpolnts and their Allowable
Values.

The Technical Specification minimum RCS flow rate of 371,400 gpm assumes
RCS flow measurement uncertainties and provides a conservative margin for
DNB and non-DNB limiting accidents. The measurement of feedwater flow and
the uncertainties associated with this parameter including venturi fouling
contribute to the measurement uncertainty of RCS flow. The implementation of
the data obtained from the ultrasonic fesdwater flow transducers could eliminate
a portion of this uncertainty, however It does not change the accldent analyses
thermal design (i.e., the flows assumed In the accident analysis). In addition,
best estimate and actual RCS flow rates are 5.7% - 6.7% greater than the
thermal design flow rates. Therefore, there will not be any reduction In the
margin of safety associated with RCS flow measurement.

The Applicable Safety Analyses section of the bases for Technical ci
3.4.1 states that any venturi fouling that might bias the RCS flow rate
measurement by greater than 0.1% can be detecsed by monitoring and trending
various plant performance parameters. This statement remains true since the
ultrasonic feedwater flow measurements are not Impacted by fouling and,
therefore, provide a mechanism to trend fouling of the venturis The oorrscto
factors applied to the venturi measurement of feedwater flow to comipenaute for
fouling provides this mechanism. The ultrasonic feedwater flow meaurement
will not eliminate the requirement to detect and evaluate blasing or to perform
precision calodmetric, since It Is Byron Station policy to inspect and clean the
ventus prior to the peforimneR of a precision calorimetric. Therfore, the
bases for Technical Specification 3.4.1 are not affected by the proposed
changes.

Calorimetric power Is not directly used as pat of the calculaton of peaking
factom Fa and F"N O (Tech Spec 32.1 & 3.2.2). These peaoing factors are
measures of rolstive power. Core bumup, Is used within the calmculin, but the
AA•G adjustment effect (-2%) would not cause infcn gdweo n
factor ls. Durin the peformance of the flux map, emi c tn
reactor power ar considered In order to normalize traces to oach othei. Oim
the relative peaking factor are calculated, the measux value puo
Is omnared to a lImt which Is depmdent upon power (relaxed llmftt
power). The AMAGaustment has no sgnftW Influence on Oftl . e
cxonsrvativ direction for a calormtrdc Mea Is for theal~ae v*Aluetbe
higher than aictual.

FM 4 OR

I

3
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Calorimetric power is used to determine the fuel assembly bumup (Tech
Spec.3.7.16) Assembly bumup is a credit towards the criticality analysis. The
administration limit assumes that there is a 3% bumup penalty taken on each
bundle. The basis for this 3% is the combined effects of the ability to measure
reactor power and the ability to measure individual bundle relative power. The
conservative direction for a calorimetric bias is for the calculated value to be
lower than actual. The Implementation of the AMAG correction Implies that the
bumup credit applied to old fuel is slightly biased higher than what an AMAG
adjusted power would be.

Calorimetric power is used to determine the vessel fluence (Tech Spec. 3.4.3)
Fluence calculations and projections are based on relative power distributions
and bumup, and bumup Is the Integral of calorimetric power and time. The
conservative direction for a calorimetric bias Is for the calculated value to be
higher than actual. The implementation of the AMAG correction Implies that the
fluence is slightly biased higher than what an AMAG adjusted power predicts.
This is conservative. The result would result In some margin gains to the fluence,
at the percentage equal to the AMAG correction.

Calorimetric power is used.to calculate bumup, and bumup Is used In the
reactivity surveillance (Tech Spec. 3.1.2. However, the purpose of the
surveillance Is to confirm that bumup related predictions are within tolerance.
There are other bumup related values used for tech spec survelllance's such as
Estimated Critical predictions (SR 3.1.6.1) and Shutdown Margin (SR 3.1.1.1)
among others.. The bumup value used for all reactivity and power distribution
surveillance's Is the same bumup. Therefore, this procedure is partly to validate
the bumup-related predictions. There Is no conservative direction.

Calorimetric power Is used to determine the nominal hot full power nomiral delta-
T (Tech Spec 3.3.1) and NIS alignment (Tech Spec 3.3.10). However, the
nominal value used In the delta-T alignment and NIS alignment is based on the
same calorimetric power used to demonstrate compliance with the Icense Imit
A blas In one will result in a bias in the other. The on direction Is for
the calculated value to be greater than the actual.

The Delta-I target Is set to the measured delta-I (Tech Spec. 32.3) at the
measured power. If the power measurement contains a bias, then the
administration of the delta-I would be affcted by the same bilas In such a way
that the bias would cancel out.

There procedures and operator kids are aih to recognize a
avntmnd to Initals actions to remove ventwrl fro0081M 1*0

utacfesctwater flow measrements, the margin of saif fU*I not

P9P" OR
RSM1064 Id ohg
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reduced for any Technical Specification by power output adjustments made
based on ultrasonic feedwater flow measurements.

20. Answer all of the following for this change:

Yes No

O" ! An Unreviewed Safety Question was Identified In Questions 11, 12,
13,15,16,17, and/or 19.

o I• This evaluation Identifled the need to change the Technical
Specifications.

E" ] This evaluation Identified the need to create a new Technical
Specification.

O 0 This evaluation Identified the need for other NRC approval.
If any of the above answers Is Yes, proce to the next step. If allanswers were

"NoN, NA the next step and proceed to Step 22.

21. lyAssurance (Provide concurrence or Insucko on the course of

N/A Date: WA
* ~PrintSignature

22. .sslsin a Safety Evaluation ckin brand writeI onpeo lsfrm.
dint~ure below may be obtaedprior to assigning atrCd nayi.

23. For Safety Evaluations that do not Involve an Wmwg Safety Ouedbm
comolets Safety Evaluation Summary Form.

an ... ter•nlne .k A. *l°..S.....

24. t haw .aW documen Is masquate to UPPOWu u
coniclusion.

Proparetr Mm hh r~~ ~ Date:

z-De~ Location: SEC4AWd Desia f ByOnmhne

&ib~~ct 31P EStoA ~ed ý(Ptlt NSWIS) efDls... *'

4. _________Joe,,___~

-0_____________________________ 1 MOIR, WIP' 
"., 4

[4 .4A&4
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Don Hilderbrant/Bob Wunder Tom Roberts
Dave Neidich

25. 1 have determined that the documentation is adequate to support the above
conclusion and agrees with the conclusion.

Reviewer: R.J. Niederer / Date:'Print SigatureDae

Dept. / Location: Reactor Engineering / Byron

26. I agree the Safety Evaluation is ready jor use.

Approver: / I& Ws iL.r-,/- i

Print (- Signature

Dept./ Location: 56Z

Phone: 3443

Date: ,e--cc

Phone: "_ _ __,_ _

27. Preparer shall forward a copy of the Summary Form to the 50.59 Summary
Report Coordinator and distribute the Safety Evaluation paperwork in aocQrdance
with Station Procedures.

POOR QUALITY ORIGINAL
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FEEDWATER VENTURI CALIBRATION
UNIT I AND 2

A. PURPOSE and SCOPE

NOTE
In this procedure, the term Ventud refers to the main Feedwatlow
Venturi elements installed on each Steam Generator-Feed.a.e .
inlet pipe, and the term Ultrasonic refers to the Ultrasonic
Feedwater flow elements (AMAG) installed on each St:aniL
Generator Feedwater inlet pipe just upstream of the, Fe er
Venturis.

1.0 The purpose of this procedure Is to record and eval WaXf
obtained from both the Venturi and. t Ultrasonic ihnft i*
appropriate, determine and implemont a Few f . f p
Factor (Multiplier) to be used In all Station calorim a
1 and Unit 2.

2.0: This procedure is ekecuted as reqired by ThermlPe
opraIng conditions.

B . BEEE " "B"NQ "

4.0 ASME, Fluid Meters, Their Theory and Applcetkn, 8 t

2. SME, Steam-Tables- -1967

.9,3.0 1 "Vi80-43, Feedwater ultraonic Istrumentation,

4.0 AMG wswUtaoic FlowMesret G I
5Od AMA-G, UntI. n T . c- a •• Ts R D04A.

8 .0.AMAG, U 2 i .et i, 2. ., O'. .N•-

A~bM
N' "e W a
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C. PREREQUISITES

1.0 The Unit is operating in a stable condition before data collection begins.
D. PR3ECAUTIONS

1.0 The data collection shall be during a period of stable operation above 90%Reactor power. Stability is defined as no change in the following Plant ProcessComputer points greater than the +- indicated below.

[;9scriptio •Point + -UntRCS Average Temperature U0484 1.5 DEG FFirst Stage Pressure P0398 0.6 %First Stage Pressure P0399 0.6 %

E. LIMITATIONS AND ACTIONS

1.0 The average Ultrasonic flow during the data collection period has aMwar In ofError corresponding to a 95% Confidence Interval no greater h .7W .the AMAG data set has an error less than that specified in et d7;2 oftheAMAG original test report.
2.0 The uncorrected Venturi Feedwater flow should indicate gre t requ to

the Ultrasonic flow for each Steam Generator, if noticonsdth i• ....

2.1 The possibility of erosion occurred in the Venturi-

2.2 Venturi Tap Set damage has occuirred.

2.3 Defouling has occurred.

2.4 DP Transmitter calibration drift.

3.0 If the results of the Operational Test shown in AppendliE tn ckflb' t •eequipmet vndo for furtert recommendtos anm".. t~ ~deUltrasonic0 Electroicsfls the Opewitia Tetkhhat t~~et

2. of _- .

adjust- th edw:FlwClirto Mu " ipl:er "•t
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NOTE
If no values have exceeded the Allowable Value Limit then an
operability issue does not exist. If one or more values exceed the
Allowable Value Limit then an operability issue MAY exist and
requires immediate I&C Design Engineering evaluation to advise on
a proper Operational response.

4.0 If any calculated Ultrasonic I Venturi ratios exceed either the Engineering
Evaluation limits, the As-Found Tolerance limits or the Allowable Value limits, as
calculated in Appendix B, take the following actions as appropriate:

4.1 If any calculated Ultrasonic I Venturi ratios exceed the Allowable Value
limits of s 0.9575 or a 1.0425 then Immediately perform the following
actions:

4.1.1 Do not implement any new Calibration Multiplier Factors.

4.1.2 Notify the Shift Supervisor and instruct them to immediately initiate
the use of the emergency value of 1.0 for the FW FLOW CALIB
MULTIPLIER points on the Plant Process Computer (K8130,
K8131, K8132, K8133) as shown in the Operator Aid "Feedwater
Flow Constants". Instruct the Shift Supervisor to reduce reactor
power by the maximum FW flow calibration factor per equation {(1 -
U) * 1001 before notify shift supervisor to review for reportability.

4.1.5 Halt procedure execution.

4.2 If any calculated Ultrasonic / Venturi ratios exceed the As-Found
Tolerance limits of < 0.9750 or > 1.0250 or the 4 loop averagecorrection
factor exceeds 2%, then perform the following actions:

4.2.1 Write a PIF indicating that the Feedwater Flow iication has
exceeded the As-Found Tolerance and requesting. En~ rng
Evaluation.

4.2.2 Initiate a trending evaluation to determine iN an adverve trend
exists.

pp 3of 33.NYli2
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4.2.3 Collect and evaluate another set of plant and AMAG data.

4.2.4 Review the results with I&C Design Engineering and the System
Engineer and using Engineering Judgment obtain approval for
implementation of new Calibration Multipliers.

4.3 If any calculated Ultrasonic I Venturi ratios exceed the Engineering
Evaluation limits of < 0.9900 or > 1.0100 then review the results with the
System Engineer and System Engineering Manager and using
Engineering Judgment determine if Calibration Multipliers may be
implemented.

5.0 This procedure may be used to calculate FW flow calibration multipliers for any
or all FW flow loops. If this procedure is being performed on specific flow loops,
.then only calculate FW flow calibration constants for those loops and use the
existing FW flow calibration constants for the other loops in any unit related
calculations.

F. MAIN @01)

NOTE
This procedure may be executed entirely by computer. This
procedure documents the necessary steps and calculational
techniques which must be performed by any executing computer
process. As required, this procedure may also be executed by
hand. Validation and Verification of computer software may be
performed at any time by comparing a hand calculation with a
computer-generated calculation.

1.0 Start a new Work Sheet (Appendix B) by entering your name, Unit number and
the Date and Time.

APPROVED

0q 4. o 33
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NOTE
Steps F.2 and F.3 may be performed in any order.

2.0 Perform an Operational Test on the Ultrasonic Electronics per Appendix E and
determine if the test results are satisfactory. If satisfactory, then indicate on
Appendix B and proceed with procedure execution. If not satisfactory, then as
required, end or delay this procedure execution and perform nec'ssary
Ultrasonic corrective actions to return the Ultrasonic instrument to a serviceable
condition. This step may be performed several days in advance.

3.0 Verify/Connect UE to UI per BVP 800-43.

4.0 If the crossflow system is not running perform the following:

4.1 Start the computer, signal wondition, and multiplexer

4.2 Start the croseflow system by clicking the icon on the desk toporruninig
the program file

C: GldGcf32m27002programmc32m27.exe

5.0 On the CROSSFLOW screen, click the SETUP button. The CHAINNL
CONFIGURATION screen will appear.

6.0 On the CHANNEL CONFIGURATION screen, click the LOAD button. T'h .FILE

DIALOG screen will appear.

7.0 Load the proper unit's configuration file as follows:

If unit I load file c:Ubyronmunit1Vbyron._u1.cfg

If unit 2 load file c:.byronwunit2nyron-.q.2.cfg

8.0 On the CHANNEL IONFIGURATION screen, click the RETUR1NbftnT
CROSSFLOW'SCREEN will appear.

.9.0 Qn theCRQSSFLOW c wenl click ft STARTeMEMlE•N uItt The
M4EASURpEMETINAIZTO screen will iipa.S ahI.mr
Appendx f, Fire1

Pawge 6 f3
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10.0 Verify each channel's configuration and settings as follows:

NOTE
For unit I the active channels are 1,3,5, & 7 for FW line A,B,C, & D
respectively
For unit 2 the active channels are 2,46, & 8 for FW line A,B,C, & D
respectively
This setup is for human factors so that wrong unit errors can be
eliminated.

10.1 On the MEASUREMENT INITIALIZATION screen, select the channel for
the NA" FW loop

10.2 Verify the parameters on the MEASUREMENT INITIALIZATION screen
per App F.

10.3 If any of the CHANNEL CONFIGURATION parameters do not match
Appendix F, follow the AMAG Users Guide and change them so they do
match Appendix F.

10.4 Perform steps 10.1 through 10.3 for each active channel.

11.0 On the MEASUREMENT INITIALIZATION screen, click the START button. The
FILE DIALOG screen will appear.

12.0 The system will automatically name the AMAG data output files w.t t sdate
and time. Write th file name down as this will be used later. SeWdtepoe
location for the data files to be stored as follows:

For unit I the location should be c:\Byron\Unitl\

For unit 2 the location should be c:%Byron\Unit

13.0 Click OK The system will go to the MEASUREMENT.9 sr-ee ad eit t-oV
collect data. The-system will cycle through fth active can1id~~ h
necessar data.

14.0 When the necessary data Is collected, on the MEASUR NTI,." i the
RETURN button. The MEASUREMENT NITIAL i

~Pap: of 33
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15.0 At this time copy to disk the four data files just created. The file names created
will have the names from step 13 and the extentions ".aXa where the letter X
designates the channel. For unit I the four channels will be 1,3,5, & 7. For
unit 2 the channels will be 2, 4, 6, & 8.

16.0 Establish a data collection start time and record in Appendix B.

17.0 Collect the Single Collection Plant Process Computer data indicated in
Appendix A.

18.0 Collect the Plant Process Computer points indicated in Appendix A for the test
period.

19.0 Verify that the Unit maintained greater than 90% RX power and stable operating
conditions during the collection period as shown in the Precautions section and
check the box in Appendix B. Extend or delay the collection period if/as required
to obtain a stable data collection period.

20.0 Calculate the results shown in Appendix B using the formulations and methods
shown in Appendix C. These calculations should be performed following these
exceptions:

a. Delete all data points with a KLBS/HR flow of less than zero.

b. Delete all data points with a (VI-V2)/P value of greater th#-n0.25.

c. Delete all data points which are greater than 3 standard deViations. off of
the average. Perform this 3 standard deviation deletion sssthree•
times.

NOTE
The Ultrasonic instrument is certified to deliver a flow Indicationm .with
an error of no greater than 0.7% if the AMAG data set has anecr wo
no greater then that specified in section 7.2 of the AMAG inittalt tes
report.

21.0 Record the FW flow ultrasonic error for each loop dn Appen~dixk

Pa 7 of3

l~laU~I m -
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D 22.0 If the average Ultrasonic flow time delay during the data collection period does
not have a 95% confidence error of less than or equal to that listed in Section G,
then perform the following substeps.

22.1 As required check Ultrasonic instrumentation and extend or delay the
collection period iflas required to obtain the required acceptance criteria.
Reperform steps F. 18 through F.22 as necessary.

22.2 If stable Ultrasonic data can not be obtained, the Test Director may end
this procedure here and initiate corrective actions for the Ultrasonic
instrument.

23.0 Obtain an independent review of the calculated results and have the reviewer
sign and date Appendix B.

24.0 Determine if any Ultrasonic/Venturi ratios exceed either the Engineering
Evaluation Limit, the As-Found Tolerance Limit, the Allowable Value Limit, or if
the 4 loop average correction factor is greater than 2%, perform the appropriate
actions indicated as limitation and actions shown in Section E.4.0.

25.0 Notify Reactor Engineering Group about changes in the calculated Calibration
Multiplier Factors. Consult on the expected Calorimetric change resulting from
implementing the Factors and a potential need for RTD Alignment following
implementation.

26.0 If any value of Calibration Multiplier Differential is less than zero or greater than
0.0005 perform the following sub-steps else the procedure is completed.

26.1 Inform shift to update the FW flow calibration multiplier factors with those
created Appendix B.

26.2 Notify the Shift Supervisor that updating the Calibration Multiplier Factors
will result in a change to the calculated Calorimetric Power as seen on
Plant Computer point U0921.

26.3 Advise the Shift Supervisor to be prepared to adjust Ractor po lev els
as appropriate. Advise them on the Approxdmate clane In Reactor'
power as shown on Appendix B.

AP3ROVED

Page 8 of 3
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26.4 Request Shift Supervisor approval of the Operator Aid.

26.5 Update the NSO Operator Aid Book by replacing the Feedwater Flow
Constant Table with a copy of the approved Operator Aid of this
procedure.

26.6 Discuss with the Shift Supervisor, their role in the use of the "EmergencyM
column of the Operator Aid.

G. ACCEPTANCE CRITERIA

1.0 The average time delay as recorded in Appendix E must be between 23.24 and
23.36 miliseconds.

2.0 The average Ultrasonic flow has a 95% confidence error of less than or equal to
0.7% when the AMAG data-set time delay has an error (as calculated in
Appendix C Formula 6) less than the following table.

A B C D

U-1 0.2396 0.2067 0.2173 0.2944

U-2 0.2982 0.2318 0.2503 0.1448

Reference Section 7.2 of AMAG initial test report.

A•PP R ED:r-
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Appendix A

Plant Process Computer Input Data
(Page I of 5)

Inputs To Calculations

Single Collection

SG A FT-510 FULL SCALE VALUE
SG A FT-51 0 FULL SCALE VALUE

SG A FW FLOW CALIB MULTIPLIER

SG B FT-520 FULL SCALE VALUE
SG B FT-521 FULL SCALE VALUE
SG B FW FLOW CALIB MULTIPLIER

SG C FT-530 FULL SCALE VALUE
SG C FT-531 FULL SCALE VALUE
SG C FW FLOW CALIB MULTIPLIER

UniTs
IN. WTR
IN. WTR

FRAC

IN. WTR
IN. WTR

FRAC

IN. WTR
IN WTR
FRAC

1(8130

K8,12-3:

A-8132";

'~1
0 SG D FT-540 FULL SCALE VALUE

SG DFT-541 FULL SCALE VALUE
SG DIFW FLOW CALIB MULTIPLIER

IN. WTR
IN. WTR

FRAC

FW VENTURI DESIGN CONSTANT
BAAROE.TRIC PRESSURE,(NOMIMAL)
5 GENI STEA'M QUALITY
ROS PUMP +MISC HEAT
8Th GMN BLOWDOWN STATIC HEAD
RXRATED THERMAL POWER

PSIA
FRACTION

MwT
PSIA
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Appendix A

Plant Process Computer Input Data
(Page 2 of 5)

Inputs To Calculations

5 Minute Intervals

IDescriplion
SG A FW PRS
SG A FW TMP
SG A FW FLW VNTRI FT-510 DP
SG A FW FLW.VNTRI FT-511 DP

SG B FW PRS
SG B FWTMP
SG B FW FLW VNTRI FT-520 DP
SG B FW FLW VNTRI FT-521 DP

PSIG
DEG F
IN WTR
IN WTR

PSIG
DEG F

IN WTR
IN WTR

PT-FVW022
TE-FW026

FT-510
FT-511

PT-FW023
TE-FW028

FT-S20
FT-521

P0403
T0418
U6020
U8021

PO0*423
TOM3

SG C FW PRS
SGC FWTMP
SG C FW FLW VNTRI FT-530 DP
SG C FW FLW VNTRI FT-531 DP

PSIG
DEG F

IN WTR
IN WTR

PT-FW024
TE-FWO3O

FT-530
FT-531

P10443.

T0A58

SG DFW PRS
S66 FJAWTMP
S'O 0FW FLW VNTRI FT-540 DP
SDFWFLW VNTRI FT-541 DP

PSIG
DEG F

IN WTR
IN WTR

PT-FMVW5
TE-FW03

FT-4
FT-541.

RX RC TMP TAVE PMC
SB:R P ;1ST STG OUT PRS I

TRBR :I;fST STG OUTPRS 2
RX CORE' RM PWR I MIN

DEG F
PT-=505
PT-850
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Appendix A

Plant Process Computer Input Data
(Page 3 of 5)

Supporting Data
(Test Directors Discretion)

DescriPPtion
CNDS BSTR PMP A OUT FLW
CNDS BSTR PMP C OUT FLW
CNDS BSTR PMP C FLW

CNDS BSTR PMP D OUT FLW
FP A OUT FLW
FP B OUT FLW
FP C OUT FLW
HTR 7 FW OUT PRS
HTR 7A FW OUT TMP
HTR 7B FW OUT TMP
HTR DRN PMP A OUT FLW
HTR DRN PMP B OUT FLW
HTR DRN PMP C OUT FLW
SG A BD FLW LWR
SG A BD FLW UPR
SG AFLW BYP
SG A.FWFLW TMPRING
SG A FW FLW CORR AVE I MIN
SG A FW FLW VENTURI
SG A FW FLW UNCORR 1/2
AVE
StOAFW FLW VNTRI FT-510
SG A FW FLW VNTRI FT-511
SO AX FWFLW I

.G'AFW FLW2
S6 A FW TMP AT FWIV
SG A FWIP AUX NOZ
SGAl PRS 1

UnitR
KLBS/HR
KLBS/HR
KLBS/HR
KLBSIHR

KLBS/HR
KLBS-HR
KLBS1/HR

PSIG
DEG F
DEG F

KLBS/HR
KLBS/HR
KLBS/HR

GPM
GPM

KLBSIHR
GPM

KIBS/HR

KLBS/HR

EPN

FT-CB101
FT-CB102
FT-CB103
FT-CB104
FT-FW004
FT-FW005
FT-FW006

PT-506
TE-FW016
TE-FW019
FT-HO04'
FT-HD005
FT-HDO0B

EwI
F2231
F2232
F2233
F2234
F22.0.1
F2-202

FT-FW251

VOLTS
VOLTS

KLBS/HR
KLBS/HR

DEG F
DEG F
PSIG
-PSIG
PSIG

FT-5IO0
FT--5I11
Ff4.10

TE4
TE 4

W,

Uk
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Appendix A

Plant Process Computer Input Data
(Page 4 of 5)

Supporting Data
(Test Directors Discretion)

Description
SG B BD FLW LWR
SG B BD FLW UPR
SG B FW FLW BYP
SG B FW FLW TMPRING
SG B FW FLW CORR AVE 1 MIN
SG B FW FLW VENTURI
SG B FW FLW UNCORR 1/2 AVE
SG B FW FLW.VNTRI FT-520
SG B FW FLW VNTRI FT-521
SG B FW FLW I
SG B FW FLW 2
SG B FW TMP AT FWIV
SG B FW TMP AUX NOZ
SG B STM PRS I
SG B STM PRS 2
SG B STM PRS 3
SG C BD FLW LWR
SG C BD FLW UPR
SG C FW FLW BYP
SG C FW FLW TMPRING
SG C FW FLW CORR AVE I MIN
SG C FW FLW VENTURI
SG C FW FLW UNCORR 1/2 AVE
SO C FW FLW VNTRI FT-530
SO C FW FLW VNTRI FT-531
S C-M:FLW i
S& FW'FLW 2

SG C FW TMP AT FWIV
SGC FW TMP AUX NOZ
SGC.STM-PRS 2

d$dCtTM'PlkS2

mut
GPM
GPM

KLBS/HR
GPM

KLBS/HR
KLBSIHR
KLBS/HR
VOLTS
VOLTS

KLBS/HR
KLBS/HR

DEG F
DEG F
PSIG
PSIG
PSIG
GPM
GPM

KLBS/HR
GPM

KLBS/HR
KLBS/HR
KLBS/HR
VOLTS
VOLTS

KLBSIHR
KLBS/HR

DEG F
DEG F
PSiG
PSIG
PSIG

EPN

FT-FW252

EQiw
F0427
F0437
F0428
F2240
U0431
U0629
U6430

U9023

t23,86

P0420
P0421

FT-520
FT-521
FT-520
FT-521

TE-FW234
TE-FW304

PT-524
FT-525
FT-526

FT-FW253

FT-=3 090241

FT-53 P44

TEý-FW0 J.~

'PT-3
PT-3 O4

AP #6VE11

Page
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Appendix A

Plant Process Computer Input Data
(Page 5 of 5)

Supporting Data
(Test Directors Discretion)

Descriotion
SG D BD FLW LWR
SG D BD FLW UPR
SG D FW FLW BYP
SG D FW FLW TMPRING
SG D FW FLW CORR AVE I MIN
SG D FW FLW VENTURI
SG D FW FLW UNCORR 1/2 AVE
SG D FW FLW VNTRI FT-540
SG D FW FLW VNTRI FT-541
SG D FW FLW I
SG D FW FLW2
SG D FW TMP AT FWIV
SG D FW TMP AUX NOZ
SG D STM PRS I
SG D STM PRS 2
SG D STM PRS 3
SG FW FLW F (PPC)

Units
GPM
GPM

KLBS/HR
GPM

KLBS/HR
KLBS/HR
KLBSHR
VOLTS
VOLTS

KLBS/HR
KLBS/HR

DEG F
DEG F
PSIG
PSIG
PSIG

KLBS/HR

FT-F W254

FT-54
FT-541
FT-W4
FT-541I

TE+-FW38
TE-FW308
PT-544
PT-545
PT,-546

Point
F0467
F0477
F0468
F2242
U0471
U0669
U0470
U9020
U9007
F0483
F0464

72356
.P0460

k-



BVP 800-44
Revision 0
Reference Use

Appendix B
Work Sheet
Page I of 6

Test Director Unit _ Date Rx Power
End TimeData Collection Start Time

Ultrasonic Op Test Ave Time Delay:

Ultrasonic Operational Test Results Satisfactory:
Rx Power >90% during test period:
Unit Stable During Data Collection:

Acceptable Range 23.24 to 23.36

[]Yes
[ Yes

[ ]Yes

Requirements - No movement greater than the +- indicated

Descriotion Point +- Unit
RCS Average Temperature U0484 1.5 DEG F
First Stage Pressure P0398 0.6 %
First Stage Pressure P0399 0.6 %

SG -A FW AMAG Current Data Error %
SG _B FW AMAG Current Data Error %
SG _C FW AMAG Current Data Error %
SG -D FW AMAG Current Data Error %

< initial test report
" initial test report
< initial test report
< initial test report

Current Data Initial.Test

['yes

[ I Yes

Review of Calculated Results Date

Ultrasonic I Venturi Ratios Exceed Engineering Evaluationi Unt ] No
If Yes

System Engineer - Implementation Approval Date

Ultrasonic I Venturi Ratios Exceed As.Found Tolerance [ No .
if Yes__ _ _ _ __ .... , ._ .

I&C Design Engineer - Implementation Approval Vate
PIF Number

Ultrasonic I Venturi Ratios Exceed Allowable Value Units (1 No
If-Yes, Installt Emergency 1.0 Callbration-Multipliers, 'ft

__.__'_"__' "PIP N um ber

RI A•Li..R•, "RevWD
I m l I I I

Date
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Appendix B
Work Sheet
(Page 2 of 6)

Collect the data Indicated in Appendix A at one minute Intervals, then calculate the results below. Determine the
averages and calculated values using the formula (5) shown In Appendix C.

DewQEtion U s E2in Results
FW VENTURI DESIGN CONSTANT K8100
BAROMETRIC PRESSURE (NOMINAL) PSIA K8140

SG _A FW PRESS average
SG -A FW TEMP average
SG _A FW FLOW CALIB MULTIPLIER
SG _A FT-510 FULL SCALE VALUE
SG .A FW FLOW VENTURI FT-51 0 DP average
SG _A FW FLOW VENTURI FT-51 0 DP Std Dev
SG _A FT-511 FULL SCALE VALUE
SG .A FW FLOW VENTURI FT-511 DIP average
SG _A FW FLOW VENTURI FT-51 I DP Std Dev
SG _A FW EXPANSION FACTOR
SG -A FW DENSITY
SG _A FW FLOW VENTURI FT-510 CALC average
SG ..A FW FLOW VENTURI FT-511 CALC average
SG _A FW FLOW VENTURI CALC average
SG _A FW FLOW ULTRASONIC average
SG _A FW FLOW ULTRASONIC Error
SG _,A FW FLOW ULTRASONIC Error

PSIA
DEG F
FRC

IN. WTR
IN WTR
IN WTR
IN WTR
IN WTR
IN WTR

LBSMCF"
KLBS/HIR
KLB/HR
KLBS/HR
KLBS/HR
KLS1R

P0403
T0418
K8130
K8120

K8121
U86021

(1)

(1)
(2)
(3)
(4)

(6)

SGB FW PRESS average
S GB FW TEMP average
SG _8 FW FLOW CAUB MULTIPLIER
SQ B FT.-20 FULL SCALE VALUE
SG _1 FW FLOW VENTURI FT-S20 DP average
SG _B FW FLOW VENTURI FT-520 DP Std Dev
SG _ FT-521 FULL SCALE VALUE
SG _1B FW FLOW VENTURI FT-521 DP average
SG .B FW FLOW VENTURI FT-521 DIP Sid Dev
SO _9 FW EXPANSION FACTOR
•S_8 FW DENSITY
s,..1 W FLOW VENTURI FT-.20 CALC average
SQ.)8 PW FLOW VENTURI FT-Sal ýCALC average
09--PWFLo VENTURI CALC averag

SQ.)PW LOWULT'RASOI~
.&Q .1 VWP OW -0k UTAOIC Eno

S11101 F-W1PLOW. LTASONIC t~

PSIA
DEG F
FRAC

IN WTR
IN WT-R
IN WTR
IN WTR
IN WTR
IN WTR

P0423
T04
KOISI
kS12~
U0~2

-I 1)

'V

1.138 P' ,

MA, "01

A L, M

It
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Appendix B
Work Sheet
(Page 3 of 6)

Collect the data indicated in Appendix A at one minute intervals, then calculate the results
below. Determine the averages and calculated values using the formula (#) shown in
Appendix C.

Description
SG _C FW PRESS average
SG _C FW TEMP average
SG _C FW FLOW CALIB MULTIPLIER
SG C FT-530 FULL SCALE VALUE
SG _C FW FLOW VENTURI FT-530 DP average
SG C FW FLOW VENTURI FT-530 DP Std Dev
SG _C FT-531 FULL SCALE VALUE
SG _C FW FLOW VENTURI FT-531 DP average
SG C FW FLOW VENTURI FT-531 DP Std Dev
SG _C FW EXPANSION FACTOR
SG C FW DENSITY
SG :C FW FLOW VENTURI FT-530 CALC average
SG _C FW FLOW VENTURI FT-531 CALC average
SG _C FW FLOW VENTURI CAIC average
SG _C FW FLOW ULTRASONIC average
SG _C FW FLOW ULTRASONIC Error
SG C FW FLOW ULTRASONIC Error

SG _D FW PRESS average
SG _D FW'TEMP average
SG _D FW FLOW CALIB MULTIPLIER
SG _1 FT-520 FULL SCALE VALUE
SG _D FW FLOW VENTURI FT-540 DP average
SG _D FW FLOW VENTURI FT-540 DP Std Dev
SG _D FT-541 FULL SCALE VALUE
SGD FW FLOW VENTURI FT-541 DP average
SG _D FW FLOW VENTURI FT-541 DP Std Dev
SG _D FW EXPANSION FACTOR
SG D FW DENSITY
SQ _-D FW FLOW VENTURI FT-540 CALC average
8 _D FW FLOW VENTURI FT-541 CALC average
S8 _D1 FWFLOW VENTURI CALC average
SG _D FW FLOW ULtWSONIC average
SG _pD FWFLOW ULTAS ONIC Error
SG -D.FW OLOW ULTRASONIC Error

PSIA
DEG F
FRAC

IN. WTR
IN WTR
IN WTR
IN WTR
IN WTR
!N WTR

LBS/CF'
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR

PSIA
DEG F
FRAC

IN WTR
IN WTR
IN WTR
IN WTR
IN WTR
IN WTR

LBS/CF
14L BS/HR,

n.esik '-,KLBS/HR.
KL!38/HA!tKL6S/HR

KLBS/HR

P0443
T0458
K8132
1K8124
U8024

K8125
U8025

Results

(1)

(1)
(2)
(3)
(4)
(4)
(5)

(6)
(6)

P0463.
T0478
:15813-3-KelP

K8127-,"U5 '

... . ____ (1)

__________ (1)
(2)

~ (~3)

______ (4)
____ (5)

~ (6)
1*~~%Ff

Pap, 17. &f 33;
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Using formula (7) calculate the Ultrasonic / Venturi ratios and determine if any exceed either
the Engineering Evaluation limit (EE), the As-Found Tolerance (AF) or the Allowable Value
(AV). Refer to the Limitations and Actions section of the procedure for more details.

AV AF EE EE AF AV
0.9575 0.9750 0.9900• a 1.0100 1.0250 1.0425

SG-AUT/FT-510 ] [ [ ] _[] [J H
SG_-AUT/FT-511 []' [I [] [] [3 []
SG_1BUT/FT-520 [ [ [ , [3 (1 [1
SG _BUT/FT-521 [] [ [ ] [] [] []
SG _CUT/FT-530 [3 [ [] ,, _[ ] [ []
SGCUTIFT-531 [] [ [] [3 [3 [3
SG_-DUTIFT-540 H [ [3 [] [3 [3
SG..D UT / FT-541 H [ [] [3 [] H
AVERAGE (Between 0.98 and 1.02) Yes No

If any Allowable Value (AV) limits are exceeded IMMEDIATELY perform the following:

Do not implement any new Calibration Multiplier Factors. Notify the Shift. Superiso
and instruct them to immediately initiate the use of the emergency valueof 1 .0for the
FW FLOW CALIB MULTIPLIER points on the Plant Process Cofmputer(1s30 a1t'131,
K8132, K8133) as shown in the Operator Aid "Feedwater Flow Constanit. Istct' "fthe
Shift Supervisor to adjust power as indicated by the change In the-one rinute"..
Calorimetric computer point, U0921 after implementing the emergency vakagof 1.0.

Write a PIF Indicating that the Feedwater Flow indication has exceeded the Allowabe
Value and request Immediate I&C Design Engineering Evaluation.

Halt procedure execution.

Note: If no values have exceeded the AV then an operability Isue doe note ,,Lif
one or more values exceed the AV ten an operability issu ' Jwld" and
requires Immediate I&C Design Engineering evaluation to i!r:pe
Operational response.

Page 18of13
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If any As-Found (AF) Tolerance limits ARE exceeded or the 4 loop average correction isgreater than 2%, perform the following:

Write a PIF indicating that the Feedwater Flow indication has exceeded the As-Found
Tolerance and requesting Engineering Evaluation.

Initiate a trending evaluation to determine if an adverse trend exists.

Collect and analyze another set of data.

Review the results,with I&C Design Engineering and the System Ergne andusingEngineering Judgment obtain approval for Implemantation of new Caliihon ,Multipliers.

Nf any Engineering Evaluation (EE) limits are exceeded perform the following:Review the results with the System Engineer and using Engineering J-,me,,
determine if Calibration Multipliers may be implemented.

Calculate average Ultrasonic I Venturi ratios for each SG FW line. Ttee u o the 2k e-Calibration Multiplier Factors:

SGA FW FLOW CALIB MULT FRAC (K81(30) (7)SG.) FW FLOW CALIB MULT FRAC (181 31) -(7)SG' .C FWFLOW CALIBS MULT FRAC (KI8132) (- )8Gd; FWFiOW CALIB MULT FRAC,(K8133) 
' 7

hplnttUo Determinaition:.

SG ._A CALIB MULT DIFFERENTIAL _(8) 0.0 or >0.•00 (1..3SGB CAIB.MULT DIFFEREIAL (8) < 0.0 or ,o.SG..CCA8 tLT, 0DIFFERE A(8 '00 or- to00803 D CýlSMULT DIFFERETWLAL (8) < 0.0-or-' .00

-- , . - .. . .- 
-"

.* '°,Y. i••I
•,.:~ ~ ~ jw ' 10* ,,? , 6'. .r,,• :... ..

.. .. "-""' :..•.X i w-
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Calculate the approximate expected power changes upon implementation of the new
Calibration Multiplier Factors.

Total FW flow as measured with the constants of 1.00 and the Venturi KBH
Total FW flow as measured with the old constants and the Venturi KBH
Total FW flow as measured with AMAG KBH

Expected % Reactor Power Indication Change on Implementation (9)
Expected MWe Gross Generation Change on Power Adjustment , _ (9)

If the above Expected % Reactor Power indication change is a positive value, then notifY the
Shift Supervisor and advise them on the conditions. As a conservative measure, the Shift
Supervisor shall adjust power downward by the amount in.dicated until final approvaland
implementation of the Operator Aid revision.

RCS Flow Check

Last calculated total RCS flow per 1/2BVSR 4.1.4-1 4m p
Record the minimum new FW flow calibration multiplication factor ' ...

Perform a check of RCS flow using the following:

RCS flow check with AMAG = Precision RCS flow Min FW calibraon1fmuftiotl

RCS flow:check with AMAG= _____ ...

Tech Spec minimum RCS flow per LCO 3.4.1

i6 the calculated RCS Flow check with AMAG > the Tech Spc minimum Y

If calculate RCS Flow check with AMAG cthe Tech Spec MinimmTE ~l
Inulat a PiF and notify the Shift MwaKag that an Operability IsisuS a dtWi ~ A~
arid an operablty assessme shouldbe performed.

j,4. .. '

. depend,;t,: .e . , -. . - ,. i
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(1) Calculation of DP Transmitter Standard Deviation

Determine for each Venturi DP Transmitter the Standard Deviation of the differential
pressure over the test period. The method for calculating Standard Deviations can be
found in any Statistic text book.

Std Dev = SUMMATION( (DPi - AVEDP)A2, ( N - 1))

Where: DPi
N
i
AVEDP

= IN.WTR : Individual DP Value
=- Number of DP Values
: .I o lDughlN

- IN.WTR = Avrg of all DIP Values;

If using Excel to perform this calculation, use the Excel function as folloWs:

Std Dev = STDEV( CellStart: CellEnd)

(2) Calculation of Feedwater Ventur Thermal ExpantlonFactor

Determine each Steam Generator Feedwater Venturi Themal "Expan, F. b" "
follows:

% -~f a/E

Where: FAaA
TA = DEG F

= SGj Vinturl The 01 a li~~n: ~drac
= SGae atrhpii'

(3). Calculation of Feedwater Density

Determine each Steam- Generator Feedwater deni AU

mrle approprlu WreIm eawater temperaturs ami pressures:ý.

DENI wFunation (T11,(PM+BAR)

Where. DENs- =
3

a
U

.L8SICF
DEGF
•pSIA•

3

ali

3

.4.
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(4) Calculation of Average Venturi Flow - each of 8 DP Transmitters

Determine each Steam Generator Feedwater base flow using the appropriate

Feedwater Venturi differential pressures and constants:

WV= ( KD * FAks* ( DPjt * DEN. )A.5 ) ( FSV.'.5 * 1000)

Where: WV!t

KD
FAA
DPjt

DENs
FSVIL

= KLBS/HR

= IN.WTR

= LBSICF
= IN.WTR

= SG s Venturi Calculated flow,
DP Transmitter, "

= Design Constan. -. 100
-SG 11 Therma~lboxantion F~actor

= SG - DP Th Difenttal
Pressure
FlSG lFeedVlwe- er ns

- SG" .DP Transmitter. 1 Current.
Full Scale Value

I
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(6) Calculation of SG Average Venturi Flow

Determine for each Steam Generator the average calculated Venturi Feedwater flow
and a total Steam Generator calculated Venturi Feedwater flow.

WVA = (WWVAO + WVAI
WVB = (WVBO + WVBI
WVC = (WVCO + WVCl
WVD = ( WVDO + WVDI

)/2
)/2)/2
)/2

Where: WVA
WVB
WVC
WVD
WVAO
WVA1
WV8B
WVB1

WVCO
WVC1
WVDO
WVDI

KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR
KLBS/HR

=
=

SG A FW Flow Venturi Calculated
SG B FW Flow Venturi Cl-*cuAtd
SG C FW Flow Vent d.r CA
SG D FW Flow Venturi Calclae
SG A FW Flow VeiC l FT,510
SG A FW Flow Vberk "IFT-511
SG B FW Flow Ventr ul, e FT520
SG B FW Flow..VerturiCalculIWt FT 4-21
SG C FW Flow V"er Cluad0
SG C FW Flow Venturilcua" 2&
SG D FW Flow Venturi;-C''uad.F-
SG. D FW Flow Venturi-wee Cizi T-d >rs'i
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(6) Calculation of Ultrasonic Errors

Determine, for each Steam Generator, the Error of the Feedwater flow indicated by theUltrasonic instrument. The methods described here can be found and.detailed in anystandard Statistics text book. The discussion which follows assumes that I'-is usedto perform these calculations, as follows:

Determine the average KLBSIHR flow value over the test period:

AVE = AVERAGE( CellStart: CellEnd)

Determine the Standard Deviation of the flow values over the test.,operod,

STDEV = STDEV( CellStart: CellEnd)

Determine the number of flow values collected during the test period:

CNT Count( CellStart: CellEnd) ,

Determine the Student's T'Distribution Critical Value corresponding to a 96.cofdneInterval. The value of this function can also be6': dfr h eb~fsstandard Statistic text books. The Excel function is coded fiofl.ws:"

TDIST =TINV (0.05, CNT 1)

Determine the KLBS/HR Margin of Error for the flow values col 1 teperiod.

ERR-KIBS/HR = (TDIST STDEV ) i SQRT(CNT)..

Determine the Percen Margin of Error for the flow values coleced,40"-t"

ERR-% ERR•4BS/HR '100 / AVE

.•..,, .:•.',•.!•;•'. ;:, ... ::-... .
. . . . . ..... .

., 
.. . .. .,. . . . . . . . . . .
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(7) Calculation of Ultrasonic I Venturi Ratios

Determine for each Venturi DP transmitter a new Ultrasonic I Venturi Ratio and for eachSteam Generator Feedwater Venturi determine the average Ultrasonic I Venturi Ratio (theCalibration Multiplier value):

CM.= wulI / WVt

CMI=( CMIO + CMAI )12 I
Where: CMit = fraction

CMI = fraction
Wul = KLBS/HR
WVjt = KLBS/HR

= SG . DP TransmitVr I Ratio
= SG! FW Flow Calibration Multiplier Value= SG I FW Flow Ultrasonic Indicated
= SG .1 FW Flow Venturi Calculated OP.Trafnsitter

I

1
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(8) Calculation of Calibration Multiplier Differentials

Determine for each Steam Generator Feedwater Venturi a Calibration Multiplier
Differential Value:

DCMA = PCMA - CMA
DCMB = PCMB - CMB
DCMC = PCMC - CMC
DCMD = PCMD - CMD

Where: . DCMA
DCMB
DCMC
DCMD
PCMA
PCMB
PCMC
PCMD
CMA
CMB
CMC
CMD

fraction
fraction
fraction
fraction
fraction
fraction
fraction
fraction
fraction
fraction
fractdn
fraction

=

SG A Calib Mult Diftrential
SG B Calib Mult Differential
SG C Calib Mult Differential
SG D Calib Mult Differential
Previous SG A FW Flow Calib Muft.t Vae 0 -1 130
Previous SG B FW Flow Calib Mult Vi9"l•0•- .1.131
Previous SG C FW Flow Callb ýIMYul;tV •ue K I't
Previous SG D FW Flow CAlib Muftt va." :-1.1 .-
SG A FW Flow Calib W~ 0Vlu
SG B FW Flow Calib Muir :V. u
SG C FW Flow Calib Mutt Value
SG D. FW Flow Calib MufVate.
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(9) Calculation of Approximate Reactor Indicated Power Change Upon
Implementation of Calibration Multiplier Factors

TotaIAMAGPlow * 0.988
Total Venturi Flow

Determine the Approximate change in indicated Reactor power if the currentlycalculated Calibration Multiplier Factors are implemented. A positive value indicatesindicated power level will increase and a negative value indicates power level willdecrease:

DRX =RX - PRX

Determine the Approximate change in gross generation upon adutnpOwe to thevalue as indicated using the new Calibration Multiplier Factors. Apiivalueindicates an increase in generation and a negative a decaese in g.

DMWE= DRX *1175 + 100

Where:
PRX = %= Previous Reactor Power Lev41
RX =% = Current Reactor'Pow*.Levelf
DRX = = Delta Rx Powerwit New Calib7MuttW Fa t

S
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Ultrasonic Electronics Operational Test
(Page 1 of 3)

This test verifies that the Ultrasonic Electronics Systems (UE) and software are responding
properly.

The results of this test should indicate an output time delay within +-0. 1 milliseconds of the
original instrument test values. If UE test time delays are found to be outside this range,
contact the equipment vendor for further recommendations and corrective actions. If the UE
fails this test it shall not be used to adjust the Feedwater Flow Calibration Multiplier Factor
determined by this procedure.

Testing Procedural Steps

1. Turn on the Signal Conditioner (SC) and the PC Com,,puter (PC) and allow them to
warm up for a minimum of 15 minutes.

2. Start the CROSSFLOW software by clicking on the CROSSFLOW icon or running the
program file c:lamaglcf32m27002\programlcf32m27.exe. The CROSSFLOW screen
will appear.

3. On the CROSSFLOW screen, click on the SETUP button. The CHANNEL
CONFIGURATION screen will appear.

4. On the CHANNEL CONFIGURATION screen, click on the CONFIG button. A dialog
box will appear asking "Do you want to save the flow data acquired while configuing
Channel 1?".

5. On the dialog box, click on the NO button. The RANDOM FREQUENCY
CONFIGURATION screen will appear.

6. On the RANDOM FREQUENCY CONFIGURATION screen locate aq drpw list box
Random Frequency Mode. Click the dropdown button and select DIl'd,• 'de>

7. On the RANDOM FREQUENCY CONFIGURATION screen, click on.theFýWinsh button.
The HARDWARE SETUP screen will appear. ,"

RPtOVED
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Ultrasonic Electronics Operational Test
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8. Locate the Panel Switches on the right side of the screen and set the following by
clicking on the provided buttons:

8.1 TRX A to OFF
8.2 TRX B to OFF
8.3 LP FILTER to HI (45 Hz)
8.4 HP Filter to HI (12 Hz)
8.5 Notch Filter to ON

9. Locate the Sampling Rate dropdown list box near the bottom and center of the screen.
Click on the dropdown button and select a Sampling Rate of 1024.

10. Locate the # of Samples dropdown list box just below the Sampling Rate box. Click on
the dropdown button and select 4096 as the # of Samples.

11. Locate the Ave. Size box just above the Help button. Set the Ave., Size to 10 by either
using the provided upldowd arrows or by clicking in the text box and ente 10.

12. Locate the Instantaneous graph area in the upper left area. Locate theARtf box just
above this graph and set the Ref to 0.5 by either using the provided 01 arnows or
by clicking in the text box and entering 0.5.

13. Locate the Cumulative graph area in the lower left area. Locate the Ref1 CV box just
above this graph and set the Ref CCV to 0.6 by either using the provided L0down
arrows or by clicking in the text box and entering 0.8.

14. Reinitialize the Cumulative graph to default. Using the right mouse buttona
hold the Cumulative graph area. While holding the V, drW7to
the dialog box and over the Reinitialize to Default item. R1e6Ieton n
the Reinitialize to Default entry.

15. Locate the Signal Delay Trend graph area in the lower rgt M, . n
Signal D*Imy Trend graph to default. Using the Rgt mo o ld
Signa Delay Trend graph area. While holding th 1ds6utdi
d~alog box and overilhe Reinitialize to Defaiult item.Reesthm&sbuoi ie

'Page;3
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16. Locate the Avg Time Delay box just below the Signal Delay Trend graph area.
Reinitialize the Avg Time Delay to default. Using the right mouse button, click and hold
the Avg Time Delay box. While holding the mouse button, drag the cursor to the dialog
box and over the Reinitialize to Default item. Release the mouse button on the
Reinitialize to Default entry.

17. Locate the STD (%) box just below the Signal Delay Trend graph area. Reinitialize the
STD (%) to default. Using the right mouse button, click and hold the STD (%) box.
While holding the mouse button, drag the cursor to the dialog box and over the
Reinitialize to Default item. Release the mouse button on the Reinitialize to Default
entry.

18. Return to the Panel Switches on the right side of the screen and set the Test Signal to
ON.

19. Locate the Reset button located just below the Cumulative graph area. Click on the
Reset button.

20. Allow more than 20 consecutive signal delay samples to be recorded in the Signal
Delay Trend graph area. This will take about 10-15 minutes. The number of samples
appears on the bottom of the signal delay trend graph.

21. Record the millisecond value shown in the Avg Time Delay box on Appendix B, and
determine if this value is outside of the range of 23.24 to 23.36 milliseconds.

22. Based upon the Avg Time Delay value check performed in the above step, do
the following:

22.1 If Avg Time Delay is in the specified range, then proceed with the execution of
this procedure.

22.2 If Avg Time Delay is outside the specified range, then data obtained from the
Ultrasonic system shall not be used to adjust Feedwater Flow Multiplicaon
Factors. Perform other necessary equipment corrective actions (cluding
contacting the vendor) to return the Ultrasonic equipment to workir-g orWr.

23 Select RETURN at the bottom left of the screen. The "Channel Configuration" will
appear.

24. Select RETURN at the bottom of screen. The "Crossflow" main menu will appear.

25. If the operational test done is early and the use wishes to exit the system 046neleV A
RET at bottom to exit software. If further testing Is to be paformed returnto••
body.

e 3 oAPPROVED
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IF 7M t.,)-ulernent Iribalizahon (CF1Wý0,Fi-0W)

U

FIGURE 1 - Measurement Initialization Sample Screen

Page 32 of 33
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APPENDIX F(cmxe)

Flow Loop% -- - - -- -

Unit I Unit 2
________________ 4 r -- 1 1 r

B C D A B C D
Chumel I Channe 3 Channe 5 Channel7 Channel 2 Channe 4 Channe 6 Channe 8

S13.594 13.6497 13.6455 13.6574 13.5183 13.,059 13.5U24 13.5831
12.0384 12.0314 12.0328 12.0310 12.0289 12.0329 12.0333 12.0324

is1. Is 15 is 15 Is Is .15.

200 200 200 200 200 200 200 200
_____:_____ 0.4 -0.4 0.4 0.4 0.4 0.4 0.4 0.4
______-:_....0A4 0.4 ", 0.4 0.4 0.4 0.4 0.4

204 2048 20. 4 204 , 2048 2048 2048 2048
j OFF OFF OFF OFF OFF OFF OFF -QFF,

______: __ OFF OFF OFF OFF OFF OFF OFF OFF
s OFF OFF OFF OFF OFF OFF OFF
_,___," ,,- 12 Hz '12 Hz 12,Hz 12 Hz 12 Hz 12 Hz 12 Hz 12 Hz
_______ - 2525-W5Hz 25Hz 25Hz 25 Hz 25 Hz 25 Hz 25Hz

_,oN ON ON ON ON ON ON ON
' O, ON ON, ON ON ON ON ON

0'_.j O., ON ON ON ON ON ON ON
W8192. 81092- 81029 8192 8192 8192 81921 8192

'.Corn*ýAtwdisplay wffl round to 3 decimal placs.

ýPag3o
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